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国家 863 项目“飞行控制计算机系统 FC 通信卡研制”的任务是研究设计符合
CPCI 总线标准的 FC 通信卡。本课题是这个项目的进一步引伸，用于设计 SCI 串行
通信接口，以实现环上多计算机系统间的高速串行通信。 
本文以此项目为背景，对基于 FPGA 的 SCI 串行通信接口进行研究与实现。论
文先概述 SCI协议，接着对 SCI串行通信接口的两个模块：SCI节点模型模块和CPCI
总线接口模块的功能和实现进行了详细的论述。 
SCI 节模型包含 Aurora 收发模块、中断进程、旁路 FIFO、接受和发送存储器、
地址解码、MUX。在 SCI 节点模型的实现上，利用 FPGA 内嵌的 RocketIO 高速串行
收发器实现主机之间的高速串行通信，并利用 Aurora IP 核实现了 Aurora 链路层协
议；设计一个同步 FIFO 实现旁路 FIFO；利用 FPGA 上的块 RAM 实现发送和接收存储
器；中断进程、地址解码和多路复合分别在控制逻辑中实现。 
CPCI 总线接口包括 PCI 核、PCI 核的配置模块以及用户逻辑三个部分。本课题
中，采用 FPGA＋PCI 软核的方法来实现 CPCI 总线接口。PCI 核作为 PCI 总线与用
户逻辑之间的桥梁；PCI 核的配置模块负责对 PCI 核进行配置，得到用户需要的 PCI
核；用户逻辑模块负责实现整个通信接口具体的内部逻辑功能；并引入中断机制来
提高 SCI 通信接口与主机之间数据交换的速率。 
设计选用硬件描述语言 VerilogHDL 和 VHDL，在开发工具 Xilinx ISE7.1 中完
成整个系统的设计、综合、布局布线，利用 Modelsim 进行功能及时序仿真，使用
DriverWorks 为 SCI 串行通信接口编写 WinXP 下的驱动程序，用 VC++ 6.0 编写相
应的测试应用程序。最后，将 FPGA 设计下载到 FC 通信卡中运行，并利用 ISE 内
































The national 863 project “Development of FC board for the Flight-controlling 
computer system” is to design an FC board compliant with CPCI bus standard. This 
subject is the further extension of the project, which is to design SCI Serial 
Communication Interface for high-speed serial communication among multiprocessor 
systems. 
Under this background, the SCI Serial Communication Interface is researched 
and designed in this thesis. The SCI protocol is introduced in general, the function and 
implementation of the two modules of the SCI Serial Communication Interface, SCI 
node module and CPCI Bus Interface, are also discussed.  
SCI node module includes Aurora WR module, Interrupt Process, bypass FIFO, 
sending and receiving RAMs, address decoding module, and MUX. It uses the 
resource in the FPGA to implement the SCI-node model. It is with the RocketIO to 
implement the high-speed communication and with Aurora IP core to implement the 
Aurora link layer protocol. Design a synchronous FIFO to implement the bypass 
FIFO. It is with the block RAM to design the sending and receiving RAMs. The 
Interrupt Process, address decoder and MUX are implemented in the control logic. 
CPCI Bus Interface include PCI core, the configuration module and user logic. In 
this thesis, implement the CPCI bus interface with FPGA+PCI soft core. PCI core as 
the bridge of PCI bus and user logic; throw the configuration module, can get the PCI 
core which user expects; and user logic with responsibility for the whole 
Communication Interface’s interior logic. Then import the interrupt mechanism to 
improve the speed between SCI Serial Communication Interfac and PC. 
This design uses Verilog HDL,VHDL and Xilinx ISE7.1 to complete the design, 
synthesis, place&route, and processes function and timing simulation in Modelsim, 
and uses Chipscope Pro embedded in ISE to analyze the design online. The WinXP 
driver for SCI Serial Communication Interface is write by using DriverWorks; and 
uses VC++ 6.0 to develop the test program. Finally, the system is downloaded to the 
development board and work well after being verified and implemented. 
The reason of the low transfer-speed is discussed at the end of this thesis. It also 
points out the problems and the further work. 
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出了多种串行系统接口标准，如 PCI2Express、串行 Rapid I/O、InfiniBand、千兆






新一代的 FPGA 甚至集成了中央处理器内核和多吉比特高速串行通信接口 MGT
（Multi-Gigabit Transceiver），可在一片 FPGA 上进行软硬件协同设计，为实现片





























本课题是上述 863 项目－飞控计算机通讯卡的进一步引伸，即采用 FPGA 芯
片设计实现 SCI 串行通信接口，以将多台机子以一定的拓扑结构连接起来完成某
些功能。本课题采用 Virtex-II Pro FPGA[7]器件作为串行通信接口的核心控制芯





1.研究 SCI 协议并在 FPGA 芯片上构建 SCI 节点，设计并完善适合 SCI 串
行通信接口的传输包格式；  
2.研究并应用 Aurora 链路层协议，以实现 SCI 节点的高速串行通信； 
3.利用 PCI 核实现了 CPCI 总线接口； 
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